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(54) NOISE REDUCTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable noise 
spectrum estimation, to reduce the feeling of 
abnormal sounds and to suppress degradation in 
sound quality concerning a noise reduction 
device, which removes a noise component from 
an input sound, constituting sound 
encoder/decoder or a sound input/output device. 
SOLUTION: A noise estimating part 24 estimates 
noise spectrum and stores it in a noise spectrum 
storage part 25. A noise reducing/spectrum 
compensating part 1 8 reduces the noise spectrum 
from an. input spectrum and compensates the 
spectrum of too much reduced frequency, and a 
spectrum stabilizing part 1 9 stabilizes the 
compensated spectrum and adjusts the phase of 
complex spectrum, Thus, the noise reduction 
device, which estimates the noise spectrum even 
inside or outside a sound block and suppresses 
degradation in sound quality, is provided. 
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jxmmmmmzt, miba/ds^c a &n 

L P CWmt. IftEA/DSSiaSfc J: DWStia 
-gBf HgOr-f ^;Vif«LTli7-'J x^» 
^fiVATJX^y WVfcftlRx^y hM#S7-yx 

^ftapfc, fi£*n;fcy^x©x^y wv^frtay 

^naAAx^y h;vfcMieyi'Xx^^ hmfflgpfc 
M^nr^ay^xx-^y h;i/^*j;t;«-r«^ tt<t 

oTyYX©X^y Wl/SrJt^U ffStlTc/^XX^ 
i/^ay^Xx^y Wl/£tufB7-y x^Ml5K± 

naA^x^y hM^ic, ik, t#t>nax^y >• 

-YXIiM/X^y h;HHig|5i:, WfHy^XfM/X^ 
y b;Mf«ffifc <k ^f^tifcx^y Wl>*fi£<fcaoaif 

a 1 1 1, k, WK7 - u xstftst ± t) » & nfe»x 

^ * h ;l/©ffiffl© 3 *> MS37 ^ X§M/X^ y h ;HStft 

MaSftfcX^y hyl/fcWfiSftfcffiffiX'** h;l/fct 
1E&7-yxg»»fcJ;»>#&ft;fe£5fc#LTX^ 

h^Slsstf 3x^y ww&tBgpfc, MBx-^y 

BfsRii 2 ] ^&y ^XEw-z^afr £ 3 
ify^xx^y wi^A'NfcKu Mwy-rxx^y 
x^?wia&»£u tfe^ntasijt, A^x^yb 

^i-hMiSU Sftffly-i'Xx^y h;l/i: 

TOy^Xx^y h;Vfc£y-f Xx^y h;Wg«fc*& 

*w a / << xjf^»*«* act i: r aw«w 1 

fB«©y^XI«j§o 

cm** 3 ] y-i- xmmmmmwc x% ztirc;^ 

XilWffft* y ^ XX-? y h ;WS«j»fctt*ft S ftfe¥i9 

y-rxx^y h;KcMCT, 7-yx^g|5tTi#p»n 
^A^x^y \-)\;fct>mVs n.<r>x^Y)vm^r>x 

L£c.fdS«£#LT«y^Xx^ h;Wftttffifcf& 

»^n^ffl«ffly-i'Xx^^ hwcj: Dffii-ray-YX 



(2) . #MT 10-149198 

m*m 4 ] y ^ xim/x^ * h ;i/««g(5c t y ^ 

XiMtX^y Wl/SfltefcSftfc;^* h;l/©£«>< 

£ft©at^7-ffiii5flafc^f%3x^^ wi/gsfb 
10 mWo 

m^m 5 ] 7- y xSMra#stifc»x^y h 

;Wc*fLT, y^Xl'iM/X^y h;l/B«$-£X^y h 

>Hf if a ^ ©fit a^Sfc, sumc <fc a 

-rauMts 1 fa«©y^xiJM8go 

6 ] i^x^y h;i/^iifcfflv>as^«o 

20 s<t>Y ;i/$figi3£«* act ^#@! 1 1 a m^s 1 ib« 

©y-YXHlIMESffl. 

[0 0 0 1] 

y -YXiiMSBciB-ra fe©Tsa 0 

[0 0 0 2] 

T-ti, inA^otliotM^-rafc^rfitf^ M^-ho 

V^TW^IfifgA^T-V^ao H^SF^tfe^Ttt, 
P-5a©PJ%bfc V SELP (11. 2kbps), 
N T T»fflfi«S6a©Hf£L;fc P S I - C E L P 
(5.' 6kbps) ^xV^^;b»?ff*lgffl©«W^ 

lea, ITU-TO»lttiil6kbps (LD-C 
40 EL PK 8kbps (CS-ACELP) hmmtZ 

[0 0 0 3] dtlP>©73^tts V^-fntCELP (Co 
de Exited LinearPredlctio 
n : M. R. Schroeder " High Quality Speech at Low Bl 
tRates" Proc. ICASSP'85 pp. 937-940{ct3«) b^5J5 

U ^it'ifgfc'O^Tti, L P c (Sff»iJ«) *kf 
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*iP«LTA*^i:it«*fifft5i:v^*ffi (A-b 
— S : Ana 1 y s i s by Synthesis) 

[0 0 0 4] ±Efiffifc«kO^ ISrt^^wfT 
^fl#*fi^-racii:*^S<J:5^ftofe3b^ ^ft 

w a* & y << xmmt ^mmm* nr s 
ffiy^x«t^tttftti) a upu y^xv 

[0 0 0 6] <fcD^&y^XWK^LT, X 
^f;W>7^^>3^Wf)Mo (S.F.Boll 

"Suppression of Acoustic Noise in Speech Using Sp 
ectral Subtraction", IEEE Trans. ASSP., Vol. 27, No. 2, 
pp113-120,1979fc«E«) o CftB, Xtl^Pm^ML 

[0007] £<oijm*%pm^<Dyjximfcfom 
y-rxx^ b^(DMmrAomnTftt>tLZ> a si\ 

^*^Tl^&lV^X©#€>#^3 1*A*U A 

v\ y-rx^x^^h;^*i6^ 0 f its y^x^if 

cox^^ wv^y^XoTOWx-^ wvfc^fc, c: 
ti^y-rxx-^ h;i4&»s saw^o ^lt, 

[0 0 0 8] /^X*^«y#^ffl#3 6*A*U A/ 
xgifcfcfTV\ y^X£^f£^OX^b;l/£^6 

^lt, y^xiMSP3 9fc*v^ y^xx*^ 
h;^«3 5^ffi£ft£y^Xx^ Wl^, ^ 
<DX-^ h;l/fr&jSt e £o ^Ofeltf^ftTcX^ 
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ft*frV\ ffi*fl^4 i*ff5 0 
[0 0 0 9] tt\ £<D7)VdVX2±K$Stt%>Z>'<i?h 

& Q SfMX^^h^MC/cil^ $7-Ux^ 
[0010] 

10 mwtpmkis&o ttzmMi ±ibx^^ wn^h 

y-fXJt^HliT*SSfe«)fc % £ft£-£<DD 7;l^ 
[0 0 11] t&fo^ ±fSX^ h;l/^7>^^^3 

B8&*^&v^ctofc, y^xx^ h;i/j|^iiii 0 
<2>y-rxw;i/^ffiv^x^^ hjvtfj:z<m 
20 ^R©#fb*£-rs 0 

[0012] #5fcfH&, y-fXX^^ b;Wf£^Rff£ 

[0 0 13] 

&ft&A;ftx^ wi^y^xx-^ 
y^x<ox^ h;b^asu n&ftfcy-r xx^# b 

;b#y^XX^ b;V«»^«fflb, y-fXfM/X 

^^a^s^v^ry-fxx^^ h;i/^»^^^tiT 
i^y-rxx^wi^ 7-ux^^^*9#^ti 

£A*X^ h;l^£>Sl^ f#&ftfcX^h;l/*IB^ 
TMU^^/cH^i^X^^ h;b£««U X-^ h;P 
fiSfcg^ y-rXHiM/X^^ 

[0 0 14] dtitCctOx S^KHft^tS^KW^T 

ty -fxx^^ b;Wi^*ff 5 c timmv, ^so* 

f tePBx. S c i: <dt»£ £ y ^ X^JMSgW B ft 
[0 0 15] 

50 ffjautsfts-rsflait^wfiisf *y-rxHij«« 
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mHimt, MaA/DSMi^ ± imznz-mm n 

Sf (LP C#*t) *fr3 L P C##r»i:, 

^gPfc <fc <3 1# & ft3— gBflSfi© -rV S>" £ ;Wf-f§ 1 *f L 

TWR7-U xgStfcfj^A^X'^ b;l/i:»x^ 

FMf§7-'ji«t s^nfey^xcx^ 
y xgaaste i 5 !t p. a* ^ b ;v h ttrfB/ ^ x 

X^£ h;l/^,ffig|5t1glft«nT^S/f'XX^^ 
flSftfey-YXx^* h;l/*ttflH/-YXX^i' b;MM<j 

asfcttittf * y xwatw t > Mtay x#jttffi»Mffi 

tSlflgptMsnTt/^ y -f XX^ b ;l/*ME7- u 
t> #5tiSX^^b;V*ffl^ SU-r^fcH?gi(©X 

^ b;v««-rs/^xiy«/x^^ hMSfiregiu 
tiDf#&tifea*x-^^ b^otttgo^^tuiay-rx 20 

7-'Jx^MS^ M!Bja7-Ux^g|5fcJ;t)#e.n 
fclB^ftLTX-^y b/W&W&fi^X^ hJl/ftlffffi 
£u MlBX-^y b^&lggflfcJ; Df#£ftfcffi^£fij©7 

Wij^Lfey^XiMSfiTfeD, ^KWf-ets^ 
kk^-p y -r xx^ * b )m^n scttfr-tzt 30 

[0016] w*^2fc:reig©^{±, ^fey-rxHa 
•pfeS/b^' 5 ^fflW£*fT*v\ y -rx-ea&s twe l . 

b frZ&MWmkl&m y XX-? * b htjvUb® 

u mum;***** hfrZQ'i^^m&Kzom®. 
a©JSflray"i'Xx'<2 h;v*x*x^^ b;btf a;: 

fcagUte, A*X^^b^-SflJ-&T-ilD»LT^<il 40 
iKJ;oT¥^y-YXX^b;l/£#i£U S&fc, ffl 

fitffly-rxx^^ b;i/fc s F±ny-i'Xx^^ b;vt*y-r 
Xx-s? b;^«fcfe«-rsy^XJiSg|5*fitx.Sii 
i:f 1 Eft©y ^XBOSSK-pfc 5 , 

y-TXOX^^ b;l/^¥iSi:«ffi0 2-Q£D73|B]^?>liS 

[0017] tt5)?^3fcfa«©«Biitt, y^xmira&a 
wflpasfc t» 6 nfe y -y xiiwflas* y ^ xx-^ * b >]> 
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-uxs^ggfcTtf en^A^x-N^ b^sac m 

©X^ b;HIt*^TL3;-3fcJi&Sfc^LT(iy-l' 
Xx^ h;MftW^lc<SffisnftffiflWyWXx^* b 
McX Dttfl-TSy^XiM/X^f h7VM«gP«r«5L 
£ c t«:#i!!fc-r5«*iS 2 fStoy-fXHUSSBTf* 

t), y^x©TOx^ b^i'ijatfflv^ciitj: 
!>> iOAt<y^Xx^^ b;^fM-rac 

a t 1 1 , iniffl x-^ * b )iwnm%. l ft c t tc * 

[0018] n!*^4fciH«o«wtt, y^x«/x 
b summery j xnmtz^? butm^^ 

tiftx^^ b;l/©^^7-i;^Wfcaig^-g|i©^ 
«©;<7- (*«^7-) A**nfefll#*< 

ft£^g:fg (^©^vy-YXo*©^) frEofr*m 

b;ids:«{fc»*««.a c trnwitt^mm 1 ta 
Koy -rxiiiasaTS ^o-a-snri/^w-i' 
Xo*©gr^©x^^ b;i/*XA-i>V^'-rac:i:^T- 
#a tt&ic, m&.m<oz-<i> b^vi'XfMoft* 

[0 0 19] BI*a5tlB«058B8tt, 7-Ux^g|3 
■Pff 6tlfeS*X^^ b;bt»LT, y-YXlM/X^ 

^ b ;i/M«gp-ex^^ b frmmmtzfr e 5 ^©«ig 
gp^x. 5 c t t -r 5 9mm 1 ta«© y ^ xaia 

[0 0 2 0] M*a6Kia«©^(±, ^feX-^i' b;I/ 
©■bvh*3W?U M^nftfi*W««rffi^TX 

wifi-rswsRW 1 ta«©y^x«fiH-efe §^ 

[0 0 2 1] JM^ *f§HJ!©^3E©jeMf3V^T, 01 

(ust©^® ant ^mmommic&f^y^xm 

T, 1 KUAf^ 1 2«A/D$^gP, 1 3tty^r 

xhijs««» n 1 4tty^xiij«£aii8igii, 15 
ttx^a^ssw, 1 6 ttA^a^ias*. 17147- 

U xS»> 1 8 tt y ^ XliJM/X-? ^ b ;WS«ffi, 1 

9ttx^f 2otta»7-yxaftffl, 21 
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[0 0 2 4] $ fc, gLftffiffittttffi 2 7 fcfcl, * 2 ) tea*T. 

S-TSfci6cD^gr-^^ttbTfe<o CftSte, X [0 0 2 5] 
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5 1 , 


0 . 


8 6), 
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0 . 


9 8, 


- 0 . 


1 7) 
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3 0 , 
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95) , 
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8 4) 
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9 4 , 
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2 2, 


0 . 


9 7), 
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3 8, 
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[0026] ±mwr~^^m^rcisbco^ So -r&fc-s, /^xirM^i«g«i 3, /^xx^ 

[0 0 2 7] XZt-JvWR KUmm^mMt 50 [0 0 2 8] ^-fXB!l*«»ttlflWl 3«\ 7-YXfM 
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«^lft-raxU7^tis OTffltLT2 0. 0£ 
ttttLT*J<. xVXX^ h>H8*ft»2 5«\ 

»St«ttfSxU7?*?), W=)/--f'X^7-fc+# 

flra/f'Xx^ h;i/i:«fag»fc bT^n^nt^^ 

%%;$H%®mmtLTWrflLT]8<o 10 
[0 0 2 9] MX^* b;HftW»2 614, ««ffl/^X 
^y-, Wtu©7b-A©Ay- cfJ«) (157 

L/-2^7-) , WW07b-A©¥iffb^y- (£ 

«, *«) (tfr7P-^¥»{t:^y-) , RtfV^XM 

T+^^taw*, tu7^-A^y-, £7^-A¥)t 
^y-tLTvvcfftfco. o*, tfc/i'xa^fc 

L T y Xlf»tt L T fc < o 

[0030] tmammz 8i4, ai*fi^*«^** 

Q =q*C+Q* < 1 — O) 
r =Q/Q *D 

d : /-<XIWi««#». Q : fcft^-f 

r : ttffff*. D : »«*9--fc#«* 
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:ARMARti ; S*^M7^;l/^Uy^*fT*5*\ *© 

7Ufe<o sa^7-*§»2 as, AtizntM 
©^y-os^m^-rsxuTT-st), «*^y-i 

LT0»LT*5<„ 

[0 0 3 1] ^ty^XHiMT^rfUXAfcovT, 0 
■tn^A^fl^l 1*A/DS«W1 2-?A/Dffi« 
160 + 80 = 240 #J>b) VfttrnXhtZ* J 

jzmkmmmi 4 a, /-YXiM^^n 3 

zmmmn¥ mm t mm^ y -±mm t , 
gri) fc«t»), yf-x^M«Mr>*fc»««*»ffl 

TSc *LT, »&nfc/^XfflW^*/^X§J«« 
gitfg«i 3ttt«rrsi:i:fefc, A/D^SIgPi 2? 

[0 0 3 2] 

[Si] 



[0033] &*s, /^XiMfiatty-YX^ii-rsiij 
ssiMm / ^ xffM«s#B«»u4 y ■< -mm 

[0 0 3 4] X^SSJ^RSWl 5fcfcl/VTB\ A/Dg 
2fr&©AM§*. FFT (S3i7-Ux^ 

Tfc<= ffl£E©i85£0!|T?«, 2 5 6©;R£©K3'!jfcO~ 
1 1 6-2 5 5$ H A7Jfi^f£»3i 

COIH^J}^ 8#©F F T LTfflV 

e,na= mm>hhx, mmtmvmvmi 

[0 0 3 5] LP C#0f» 1 6 fcfc^Ttt, ATJ^IS 
[0 0 3 6] 7-'Jx^MPl 7 {4, A7J»i§£SP 1 



mom (WTx ATj^y-) ^*i6, /^x»^2 

[0037] ^{c, y-fxjs^2 4fc»w-aara*w 
s. / w x»£3p 2 4 a, 7- v xmw 1 7 ti# 

SftfcA;^W-fc^A^7-$»2 9fc^«snfc 
«^ < y -com t *iUR U < y -©**M^ v ^ 

40 *A^y-tt^A7J^y-fii:LT, *Offi*« 

(1) A7J/W-*\ ^A^y-t^Mta«^b 

(2) y^xBijwflas^ mfe/jxmmmmico. 2 

(3) /WX*^*bM&*fia$2 5fr6 
ft&naTO/'i'XV^y-fc 1. 6%*t;ftfco<ti5/h 

50 
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[0 0 3 8] CCT;\ ;4Xffi£.ffl>2 AlZ&tfZS'lX 
Mffi 2 5 tttfflStlTVS 1 ffijgffi, 2 ffifc*f©£T© 

ffilfflX^ h;l/i:»a!»* l ffi^ffit U 2ft#tffi© 
Mtfflx-^ h;l/*3ffiMli©li«fflx--<^ h;utLW 
«SR*oi:-ra. fe£U e©2tef^i©ffiflfflx-'^ 
b;M)An i B*.fc:fe^TfcJ\ 3tt<8Sf*ttlft*1*, 2te 

[0039] i*W»oH*fo»fc, aJlSftftfcx s« 
s i=si*g-i-Si* (1 



72 



*£f\ £J3iim©Aax^*h;U*lffi4^©ffi«ffl>' 
-YXx-^ h>l/i:J*«U &LA#X^ h;l/©2r«Vh 

x^ L l tiM^©$ti%ti: o tfSo tusH©* 
#Jem©*£«\ A*X^^h;l/fc2ffi«ffl©M«ffiy 
-YXX--^ h)\st<Dim*'ft\,\ LAftX^* h;b© 

X^^h;l/tL2ffilMl«©»MMa0frS= ^LT, 
70 fc&tlfcK 2«|©tl«fflX^^b;Vt»l«^ffl 
ffl^y^XX^*h>l4&*fiS2 5fc«tt*a. 11 
RSfcx WZ-YXX^ h;l/&, ^© (8St2) fcbfctf 

[0 0 4 0] 
D»2] 



g) 



i : 

[0 0 4 1] £38, ^/-YXX^^ hMZ, 
**ft¥iSOy'^X^F*T?*^ (1*2) fcfetf 

£4fiftgti\ ¥^y^Xx^^h;l/©^W©#**« 

f*fl9S:T?*ao -rates, a^^v-av^xv^- 
titiiSbT/jMS^a^a, y-<x<Dfr<DWV'&z>m ] z 

[0 0 4 2] ^LT, XX^ YA><0&Wm. 

©ffl©efO**J6s ctl^TOy-YXVW-ttSo If 
&m;'(XX'VrY)W ¥i5)7'i'XX^^h;K 
I'XXy-tt, y^Xx^*'h;M&tt«2 5tttitt-r 

So 

[0 0 4 3] Sfc, ±K/'l'X8G£fflJIfc43^T, lO 

©izsiswv^xx^ h;i/*aao«a»©A*x^ 

* b;l/fc*ftSS*ntf, yJXX*? h Matt* 2 5Z 

m&T&rztb<DR kummzwrn-tzc m 

t LT< #§ISi©7$§©2 5 6#^>KDF F TfcffiV 
10©jl}fi$Sj©/.-i'XX^ h;l/*4"0©H 

* h 2 5 © R A M§S£^To (»0 »X 
fc, £T(DmffiLT*ffl£r&i§$&l 2 8ffl©JS«© 

z^i>h)]stw<mmmz><»7:\ 128 wwto 
x2 ex-*? hivtnmm x3 (*hwb©i* 2 ami 

[0 0 4 4] cntMLT, 1 0©JlzggSc©/f'XX^ 



*?Y)\s-%4 o©Ml?gg!©A^X^ £ h ;V fc ft jSS-tt&if 
3 2 (flftft) X2 (X^h;l^&») X3 
Of«ffl©l, 2tf?J|}f, ¥±4)) Ttf-1 9 2WORAM 

§MT<fcv;r i:fc&& 0 c©J§£, y-rxx-^^ h;i/© 



mmmmrt acitaw ±he 1 *f 4 ©» 

30 v>5„ Sfc, c©l£fcfc, io©H»©X^^f;l/T- 
c> h y ^ XX^ * h ;]/ t S^Jigt 3 c £ m <wm 

[oo4 5]*K, y^xmrn/x^ bMmi® 1 8 

Xx^i^ F;Wcy^xlS«iWi 4X*mt>*itcy 
^0 ;W o ±IS/i'Xfll3£»2 4©Wratfev^wbft>''f 

XX^£ h;WS-lfig|5 2 5 © R A M§a©Sj5»*fro 
£tt, A^X^^ h;WcMfS-tSIl«© 3 F^/'r'X l X 

h;b^»2 st^snftSflwy-rxx^^ wv© 
1 ffi«Sfc, y ^XBiM««w«a5 1 4 -e^&ftfMt^ 

»*«Ufcfe©*^A , r*cl:fc«J:'3Sfll , r*. en 

^T©H«fc-3^Tf7 9o Sfcs Sx^^h;l/?r 

50 £fW3o 0lJx.«\ lo©xU7^S6 
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[0 0 4 6] X-^ b)l%femi 9lC$5tf%%m 

[0047] si\ y^xiM/x-^ 8 

M<D&fl$Vtel 6-7 9 ST) JCO^-nR«>£o 
[0 0 4 8] (iBBr, y-fXX^^h;l/m«2 5fcfe 

IS7U-A*V^X©*oKHi: i PJ»fLT, X-^ 

(1) A#^7*-*\ MA^7-^^^g^c 

(2) it7lW^7- *\ H7l/-A/-fX 
;*7- (WS) £5. 0*StIfefi;!)/Mv\ 

(3) A#^7-*% y^X»^7-J;!3M^V\, 

[0049] ^mt9im&mt^m^±, mx-^ 

sfeS7u-i^/-rx^7- * 
iu7i^-A^7- tu ^n-^n^Mx 

[ooso] x^h;V££fcffifflfco^TIM 

y^xaw^ckD^^v^i^ «ran jeth 

GW2) £fr&do 2o<oi!lS*J^T^S 

mm i ) wx^ h;i/ig«2 6fc*&*fistifc/>f x 
a^R^i*in*u sftffl7P-Ay>fX^7- 

£rfu7U-A^7- (^«, i:U * 

&s*e^7-a y >^a*#aaL, (a 3) ^Lfe*^ 

[0 0 5 1] 50 
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[S3] 

DdSG » DdSO * 0. 8 + A30 * 0. 2 * P 
D80 — D50 * 0. 5 -r DdSO * 0. 5 
Ddl29*= DdlZ9*0.8 + Al 29 *0.2*F 
D129 - D 125 * 0. S 4- Ddl29* 0. 5 

DdSO : IW7 V-A¥ffr<l:^7- 
D4129 ; W7 

DU9 J HfT7U-A^ T 7- 

A8Q :i7^A;-f^W- (*«) 

AI29 ;i7U-^^XA7- 

[0 0 5 2] £tl£>^7-£MX-^ bMzR 

1) fc^fcSfS^S «2) (D2~D(Omk 

[0 0 5 3] 
0R4] 

rl — fD80/A80 (A80> 0 (OJfr) 
\ 1.0 CABO^ 0 C"^) 

r 1 : ttftl 

A80 :3!7^A/'fXA7'- 
[0 0 5 4] #»2&, * 

(1) tt7b-A 5 p}ffb^7- (^«) A^Bu7P-i^^ 
7- WUO ct?)/MV^, i!7b-AX^ 
X^7- *^7l^-A/^XA7- (W <t 
H/MV^Ii (2) ^vo ^tlK^Oil^ (3) 

(2) « 2tt0.0 fcU tS7b-A^7- 
*W7l/-A^7- W«) ^LT, (6) 

(3) myis-hj^x^y- ^17^a/ 

£fct (5) -No 

(4) ^»2*1. OtU (6) -No 

(5) «TO (»5) 2 (6) -No 
[0 0 5 5] 

[ft 5] 

r2 « (D129-D80) / <A129-A8tJ> 
r2 ;«K2 

D80 : ttr^U-A/^C?". ( + 

A129 : ^7U-Ay-fXA7- (£«) 

A80 :*7l/-^;^X/t7- ( + 

[0056] (6) m%2nmwm 0 

±I27;l/^UXAfcJ;(9t#^n/c^SK 2tt, l^ft 
fe±Pi^ l.Ofc, TRS*ftg^7-S^iafc^ U 
tf^^Y^o -¥-LT, 6-7 
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nm^fcmm (*mt&o~ is, s o~ i 2 s) 
m *jkt© G»6) iaotat§o 

[0 0 5 7] 

C»6] 

D80 =* A30 * r 1 

Dl59= DBQ + (A129— A80) * r2 

r l : Wife 1 
r 2 : ft 2 

D8fl itJIz-A/^- 

A80 : my |/-A;-f^7» 

D129 : ftT7 A/W- 



TtuX^ h;l^«2 6fc*g^U (MS 2) 

Bs - Si*Rc - Ti* 
B t « S i + Ti * 

Si « Bs 
Ti = B t 
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[0 0 5 9] &JlOM^X\ X-^ 1 9 \Zft 

[0 0 6 0] ttfflfBS^fco^T^fcfr 5o 
LtglbftV^^ *^IOflT1t *©Jii6&<DX 

[0061] mmmmm28izm^nrc$L 

«LT^&»£«, JKT<D GR7) 

[0 0 6 2] 
BS7] 

RcH 
Rc 



R;3Llfc&#^-*. c 



[0 0 6 3] (»7) ^fe^Ttt, 2 0©a»fiif- 

ps (*a*ti^i 6) icr^rcm^±ott^>o 

U 3M7-UxS*gP2 0 

^\iM^ 0 Sfc, ^X^ h;l/©$*P*j&«> («T, MX 
, cft£X^ h;I/$iBg&2 

[0 0 6 4] 5»7-Ux^SB2 om X^ 

[0 0 6 5] X^ h;l/§fiiHa|5 2 1 fcfetfSffia 

fco^TfKBB'f £f\ y^XX^ h;l4£«2 5 

saiR-r^o iR(i, «To2o<o*ff*»ffi-rsci: 



(£#2) Mx^^h;W^y-^¥^/^X^y-J;D 

[0 0 6 6] Gfeff 1 ) *SSfcf W 
EBLl tU MA3SWff»*MA3Sii«»l-l 

A R ^kMW&& A R^S^S 

?\ (^ft2) fc^fe-r^*, cti£ r^^g 

WJ i:U MA?r«I^MASi«l"0^L, A 

[0 0 6 7]^LT S LPC^tff^l 6A^5#6nfc«8 

^ffi(J«k, ±I5MA^I«, AR^|@«^ffl^ 

MA«kAR#J5tk^Sffi-r^o 
[0 0 6 8] 
BS8] 



-9- 



(10) 



#BB¥ 10-149198 



17 



18 



a (ia) i— a \ * $ * i 
a <ar) i=» ai * r "" i 

a ^i:MAm a(ar)i: ARM, ai : 



[0 0 6 9] ^LT, iM7-Ux^g|52 Ofcfc^Tff *-©e»S8ifc*\ £TF£> (S5t9) fc^to 
^n^l^ffl*ffl^^bT/±IBMA«^AR« [0 0 7 0] 

»fc*fflV^T«i5fi»j7w^^-*»^So £©7^;l^* [1X9] 

1 + a (ma) i x Z + a (»a) 2 x Z~*+ - * * 4- a (ae);X Z~ J 



1 + a (ar) iX Z"' + a (ar)?x Z' 



+ a (ar) jX Z 



a Ona) , : M A#iR\ a (ar) t : ARlfi, J : 



[0 0 7 1] Mfc, S#jS#£^^£;feftfc:, ±fEa 

07*;l/#-©fe8H&*, KT© G»i 0) fc^-To 
[0 0 7 2] 

B&i o] 

1 — 5 Z -» 
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[0 0 7 3] ±frMfc<koTff&ftfc^*S2&ffi 

0,= (JXDi+ (L-J) XZj) /L 
Oi = D, 



xmam2 1 ortasic^sn*. 

[0 0 7 4] Jftftfc, iSJBS£8l5 2 2t*^T, X^^ 

a„ ti©t#€>s^is^ tCF© in) fc^-f„ 

[0 0 7 5] 

Oft l l ] 



( j =0~L~1) 
< j =L~LtM- 1) 
(J = 0~L-1) 



[0 0 7 6] C£-Z%Mtf&m%<DlZ. tiitJ^tLX 

£©3-£ii*i:LTa5 ££#■?*«©«, r-£ 

©«7b>£71^-Afi©fi£©E^©&£V^£fcT-£ 

T, L P C#*r*?>7 ;V*-»*MI©li»»^tBffi 
[0 0 7 7] 

[f893©a&«] J^±©i5(c*HfH{i:J;ti«\ 

t&Hi*Z 0 Atj©X-^ h;l/£8©4$«*«0B 
[0 0 7 8] /VX©X-^ Wl/fc^fciSffi© 

[0 0 7 9] tft, /^X©¥iS]X^ h;i/*B!IWfcffl 



50 Wct(aoT> i0*t<>'^XX^b;l/*B!l» 
[0 0 8 0] ? IT, ^©^SftTVfcW'f'X©* 

©EH©x^^ YfritTsh-ityytzt- ttf-?%, m 
EH©*'** hfrt>\ ;jxmm£>tcsbfcmt%%z^ 

[0 0 8 1] *LT, »««nfcJBiSa»)«»©titfifc5 

-rx^ i!!i«fcii^©^&iwxt^*£#5£ 

[0 0 8 2] 3cfc, ^HigfC&^Tfct Sg^WtiD 

m i ] ^mmo—mm<m^ xbomsb© 

±Sffi©;BM87'ay*B 

[0 2] fia5©X^h;Hf7h5*S/3>fcJ;S>'i' 
XHiJ«««©«fll7o«y^H 

so vm<oms\ 
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2 0 

2 1 7s<$ 

2 4 y-fxm&^ 

2 5 y^xx^ h)m»m 

2 6 

27 ass(ffi«» 

2 8 iMW 
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G 1 0 L 21/02 
[ F I ] 

G 1 0 L 9/14 F 

[ffittJBl ¥$15^11H 19B (2003.1 1.19) 
l^WlE 1 ] 

[ If IE © 1*1 ] 

i^mmsE 2 ] 
[»iEw*«a^] mum* 

[?SlE*f&Si@*] ft ffF f i si< © SB B 
[ffiiE^i*] II 

[#ffH*©IBB] 
[flsRS 1 ] 

mm A /PlEaSEE* Df 5ti5-glglgOr^ v 1 ' £ ;Hf K: jft L T jiffr 7 - U x^jfe 
&ffvA:ftX^» Mb^flRX^ M1/£#a7~-U xgjfjgE^ 

c»*s 2 ] 

¥ 46 S J X E m -V & § E 5 © W £ * ff / X T* 5 i: fl S 1/ ft f p (i < 7 - U 

A £ X ^£ h;Vit3iii:tioTfl«ffl/'fXX'?i' Ml/ * Jg £ U $ fc * n i: tt SU 

x XtsX^^ Ml/ £ - £ ffl £ -£ in * L T < cii(cJ;oT¥^l7^X'7.^^ h ;l/ £ It £ L 

, nic, t$mm y ^ xx^z v >\< t^m y ^ xx^t h)\s y j xx^t v 

3 ] 
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mm/ ■< xmm&mmm^K a s m z n % & m-3 ^ r mm ; << xx^ » h jnftffiggfc 

fttt^nTV^;^X^^» Ml;£iioB7-Ux^ffiK:£t3#5>tiaA73X^£ b^fr 

[If 4 ] 

/ x ^ » h )im m §k k t a « a n fe h » ■» <o iu ib % m m t & x ^ » h ;b £ % {esp e x 
%{§ £ it z. t zmm 1 1 sif^a 3 mm^ y -fxuasi. 

5 ] 

±mmm -git g ih e fj»f l k a , v - 1 *m * v ~ ma l x^feitrnw t 

Cff 6 ] 

g, x^ h;i/g%fbgp t. 
[ft 7 ] 

y 4 xz^z hfrtLrmmmy-rxx^? h >i t¥t% y xt,^z h;v^^ifflf si 
y j xwmmmmm^Krm s ntzy ■< xgjiit^ / ^ xx^ ? h;vm»gg^^»g n 

h 71/ tc <fc t) lift ~r a # %o / XifJS/X^ » h ;l/ jf fltgg £ , 

[ft 8 ] 

MKA/Dggiasfc«fc!3j§5ft3-ai3iag<Pf^ S?»;HB#fcft lTWfMj)lT £ If 
H P C #flT§P , 

MfBA/Dgiftasfc«fco#5na-^i^wBg>7*^^»;i/fli#K^LTit»7-uxgai 

% if ^ a ^ x ^ ? h & tmmx^i> h )i * m % 7 - v t , 

f? 3 a»7 - u xgaag ^ 
c I* * ^ 9 ] 

MIH A / D ^^g|5 1 J; ») If 6 ft 2 -SB#Kft© r ^ v> ^ ^fc*t L T lUK^ iffj^ff * fir 
5 L P C ^*fa5 1 , 

MIHA/D^^gnc<fct)|f5n5-^i#Mft©r^i> , ^;l/ffi-tt>i>tLT»ii{7-Ux^^ 
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^n-r^s/i'Xx^ h/^i&JtRtactcitjT/'CXox^i' mp £ s £ u If 
£ftfc/^XX^ Ml/£fufB/ ^ Xx^£ Ml/$»g|Hc*§;W-t £ / -i' X«Sg[S i: , 

mib/ ^ x mi w « a w flp as »c «t t> if s nsffiRKStj^-cfliiB/ xx^? h ^^iwapc 
sic, me, ifsnsx^Mi/^fi^ «ut^fcjaift»©^^^h;i/*ffi«-ra/ 

^XfJM/X-^ Ml/ Si « SB i:, 

tuts/ ^ xbom/x^ h 7i/ffi«a5c ± onenftx^^ Mi/*££{tiai!*-s ttfet 
iutBx-^ b;vs£ftSP£43v»TSS{bjaa*nfe^^^ MVfcms&snfctitffix^* b 

fu!EjM7- U xg&g&fc «t 0 If 5 tifcffl^ LTX^ * h )V % tH * It 3 X ^ * b ;1/%H 

as > 

tufSX^^h^^pg|3fc,fc^|#P»nfcM^^I>i07U-A©fl^i:fi^*^5«^S^g|5 
t ; 

1 o ] 

flj^gtifc/^XX^ MI/£/-rXX^» Ml/fe»g|Uctelfiir S / -Y X'X^ MH&*ft 
X r y 7* £ , 

MIH7-Uxa^Xx^7'EJ:'3l#g.nfeAX3X^^h;l/j;MfB/-rXX^»h;I/^^gp 
KtejMgftTVS/^Xx^» Ml/££l£i?1-|>E£fc£oTffrfc&/-YXc>X^ Ml/ 
fefttau If 5 ft £§?£&/ Y Xx^ Ml/*fftBB/^Xx^» Ml/feiMffiSKftlft-rs/ 

[ft *E 1 1 ] 

fflfSA/D^^X'r-y7 0 tcj:DI#P>nfc---a^Wg©r^^»^ffi^E^LTg|g;7-U 

x^^^ifvAxjx^^ b tmmz^t h;^i§7-'jitMxf7^^ 

lgg|ifey-fXX^» Ml/frZ-i'XX^ MI/ftffiagKtetfl-r 5/^XX^? Ml/fe<fl 

MfB/ -<Xfll«06»llgXxy 7*fc «fc D If Sftfeffiafcg-^TfiglE/^XX^ » Ml/ ft 

ia§Mc^»gnT^^/^X'X^»b;V^MfB7-Ux^^x-r-y7'tcj:Dlf5tifeA^ 
*^»Ml/fo5«l^ S fc, Iffrftfex^Mi/SrH-t, »i;-rtf;fcf9»»g>*^»Ml/ 

% it*, fee t&#mt.?&y * xmm-fi& o 

C » * « 1 2 ] 

SIl, KfflB/^Xai»/X^» MWfflXr y T 3 E j; If SfrfcX^ Ml/&£%fbfl!.a 
fSfcHE, MfB7-Uxg#|Xx'y7°Ec<fcj3;l5nfc?fjj|X^ MKP ffiffi © 3 10 
ia/^XfJ«/X^»h;l/ffi«^ry7 , fc^V^Tffi«gnfefl&j&<D{affiftW«i-r5X^ 

*ffi*feEfcftft&fcfr&ia#giiflB«©/^XIfi]«;S&o 
[f»*«-l 3 ] 



(4) JP 1998-149198 A5 2004.11.11 

$f£ff 3 L P CfrffXry 

MIB&7- U HlXf v 7°K A >) ff 5 ftfeg^fcft LTfu IB L P C MXf -y 7°T-ff 5 
ti ;S 5> - » £ ffl X ^ » MHI 11 £ If 3 X ^» h III X t y 7 
&flf*.feEfc%re&fc-r5/^XIj'J«aa . 
C¥«ffl}iE 3 ] 

[ffijE*f*»sj*] mm* 

[ffllEftiiS g *] 0 0 0 1 
[ 0 0 0 1 ] 

[*SlE#*Si I «] 0 0 12 

[ffilE© 
[0012] 

*mmit, y xz^t h nmfeftBimr*, 5M&ffi«u %v.<D%\t*n%- % ; << x 
ma mm Rtf / ^ xua^a o gffi^iwtt^ 

[#«MIE 5 ] 

[ffiiiEfcffcE g *] 0 0 15 

[ffilE^S] 

[0015] 

ffis&isu-rs y xmm&mmB^ t % tflieA/Dg&apfcj: Dit^ns-s^Hfi ( 

171/-A) fDf^^^fl^tSlTMfiJ^i (LPC^tt) *fJ3LPC»|f» 
t, tJ|BA/Da»ffiK:<k»)ff6ns-S«p|B*OT-r^^;I/fll^K»LTllttSC7-Ux 

xx^t v )i®m^KW<mt % / j XMfe%i t, mb; ^ xmufammmfflK & *) m z n 

7-U x a Si i5 1 J: <om Ztx&XtlX^i? WPfrBMU, H * f &ti5X^^ Wl/*M 

J ZMM/x** Wl>*l«»fc <fc Dlf £>nfcX^* h;V£££{b$!liI <T3 i: t fe fc % MIH 
7 - U x $ £ J: D If 5> ti % « X ^ * j. ;b © ft *g © 5 % ^ fa / ^ XfJ S / X ^ # h ;1/ 

;i/ s £ ft smc ^ t e £ f t m a 2 n x ^ * h )i t m s « n ft tft *i x ^ * h ;i/ 1 k s -3 v ^ 
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TjS»7-uxa**ff5iai7-uxasia5i; % KiiBai7-uxssiai5K«tt)ii5nfefl!# 

K ft L T X ^ * h;l/»W*ff 5 X-SX hHllit, MfEX^X WHS P SHc £ D # P> ft 

[«ffiIE 6 ] 

uniEftmwM&i mmm 

[*fIEft*Si B£] 0 0 16 
[00 1 6 ] 

$ fe, ? «> x x k n & s ^ h 5 ^ © w s * ff ft x x t? & a t ¥0 £ l fc $ ^ k 

a, 7-yxMffifc±!)ff5nSAax^*Wl/:£&;a$S«Kffi«JB/>fXX^* h 
;l/t^/^it«L, ilffl/^Xx^i' Ml/ J; D^J^i^E^OIiSaoSSffl; -YXx 

ft & BU , A # x ^ £ h ;V £ - 5g SO in H L T ^ < citi-^tf^y-YXx^^ b 
2 5 fc * ffifi )3 X ^ X X ^ b ;l/ £ ¥^ X ^ X X ^ X h ;V £ 2: X X X ^ ? 
b ;l/ ft ttfifffcfcttr 5 />r X$£ XfJriSg £ tS^f , / -r Xox^ 

* b;i/£¥i3tft{g©2o©73ftfr?>»£t-§ct£<fc>K ±t)Wst*BijaftLa*fi5 z. 

C#^ffiIE 7 ] 

[*tiEft*M£] mmm 

[fttlEft*® B£] 0 0 17 

[fi§IE£?£] SS 
[filE© 1*1 S] 
[0017] 

X ^XffJ««aw«J«KT^6nfey^XHiJW«JS*/-f'Xx^^h;l/«iWSPK:|& 

tt^ftfc^x-rxx^x h^csuT, 7 - u x a k t f§ & ft fc a a x ^ * b ;i/ 

i«2tifciti/^xx^^ WMc^ffitftTrsy^Xfja/x^? b;i/ffi«gp*f!fs. 
/c_x x m a st fctSL^-g , x x © ¥ *a x ^ ? F/^iiEffl^saiat), £ 

t)^t<y^Xx^^h;l/*giJ5a-rsc:fc^T?*Si:i:fet, ffitftfflX^X b ;l/*grj}cjf 

[«IEft*M£] fSfl« 
[«iIEft*SB«] 0 0 18 
[ffiiE^S] II 
[«IE©rt«] 
[0018] 

3: ft, X -fX'flJjg/X^X h^ffi«gP£TX-l'Xffl«i:X^X b A * ft 2 n tc X ^ 2 

b iicD^m^y- kiiSKisa-soffso^y - tsrii^ a*£ 

Lftl^tli> - *i|?A7-fc:ft LT&5&{fcflLa t ^<7-{gMffiS£lTft 5 x 

Mvg%fc«*n*fc/^xii«gg fc-r5<:fc'g % t?o$shT^ftiV'fXc 

&©KfH©X^X h^^XA-^^^tSi: t^T*?2i:i:?)K, |W| [K P*5 €> X ^ X Wb^ 
/^XfflSEofeiftKliiSftX^^h^iEii^iec-reikSIS^fcv^f^fflS^I-So 
C#«fl}iE 9 ] 

[*IIEftMa£] 0 0 19 
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[ffi IE© 
[0019] 

^Att^fffc-^, hiu a -e # -r k s o fc / -y x*, uwcif ic>&iv^xtf«? 

[#£*fIE 1 0] 

IHffl* 

[«HE*fJfe«a«] 0 0 2 0 
[ 0 0 2 0 ] 



